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Abstract
This paper presents and advocates a method for teaching 
about materials in industrial design courses. The method has 
been developed by the authors in the academic sphere while 
teaching over the last six years on a number of degree courses 
– both the three-year basic programmes and the two-year 
specialist ones – at four Italian places of learning: the Politec-
nico di Milano, Sapienza University of Rome, the University of 
Palermo and ISIA (the Higher Institute for Artistic Industries) 
in Florence, which is now recognized as being equivalent to 
a degree course. The research has a focus on a speciﬁ c area of 
the design ﬁ eld which has until now been undervalued, and 
not suﬃ  ciently expanded upon by teaching programmes, as 
it has always been seen as something which is simply there 
to be exploited. However, it has become more prominent in 
recent years, thanks in part to rapid technical and scientiﬁ c 
development and the access to numerous new materials with 
unprecedented capabilities.
Key words: design, materials, creativity, experimentation, 
teaching methodology.
Resumo
Este trabalho apresenta e defende um método de ensino so-
bre materiais em cursos de desenho industrial. O método foi 
desenvolvido pelos autores no âmbito acadêmico, ao longo 
de seis anos durante o ensino em uma série de cursos de gra-
duação – tanto em programas de três anos do básico como no 
de dois anos da especialização – em quatro lugares italianos 
de aprendizagem: o Politécnico di Milano, Universidade de 
Roma La Sapienza, da Universidade de Palermo e ISIA (Insti-
tuto Superior de Industrias Artísticas), em Florença, que agora 
oferece curso de graduação. O foco especíﬁ co desta pesquisa 
inscreve-se no campo do design e envolve um aspecto que 
não é frequentemente tratado. No entanto, o estudo sobre 
materiais tornou-se mais proeminente nos últimos anos, em 
parte graças ao rápido desenvolvimento técnico e cientíﬁ co e 
a entrada em cena de novos materiais que possibilitam recur-
sos sem precedentes. 
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Introduction 
An essential premise for the research is the acknowl-
edgement of the Italian design field’s singular take on 
materials, which is defined here as a “creative approach to 
technology”. 
The objective is to put together teaching tools and 
methods which embrace the unique characteristics of the 
Italian approach to design and are able to deal with the 
changes in the professional and socio-cultural context 
that teaching has to take on board.
With this premise and objective, the research project 
is part of the series of studies that have contributed to 
the development of design teaching in Italy since 1994. 
The theoretical and critical foundations are provided by 
studies carried out in different countries, and most nota-
bly, the debate between the positivist position on design 
– which is seen as a science – of Herbert Simon (1969)2 
and the stance of Donald Schön (1983)3, who reassessed 
the “intelligence of action” and maintained that design in-
volves a blend of theory and practice, and that it is possi-
ble to gain knowledge which can be applied in all spheres 
by observing and reflecting on design processes and their 
effects on their surroundings. Some Italian studies based 
on these factors and the phenomena observed (Bertola 
and Manzini, 2005) have attempted to classify profession-
al practice in order to identify general rules and principles 
which can be used to train designers, while making the 
assumption that they will evolve in line with their points 
of view and surroundings (Husserl, 1965). Therefore, it 
was possible to outline an Italian design research and 
teaching identity based on the tradition of professional 
practice, which – especially in Milan – also took on a sig-
nificant theoretical and critical dimension from the 1950s 
and made an important contribution to the revitalization 
of the industry in the period after the Second World War.
The creative approach to technology 
Many historical and critical contributions (Doveil, 
2002; Branzi, 1996) have focused on the distinctive na-
ture of the Italian design culture and described how it 
managed to take precedence over the traditional engi-
neering-based technical culture. This has led to the emer-
gence of the idea of a typical means of design innovation 
with a carefully balanced blend of language, form, func-
tion and production quality, thanks to a creative process 
that brings together classical and technical culture. 
The Italian design field has never seen technologi-
cal innovation and materials solely as elements to be ex-
ploited in the creation of objects and part of a problem 
of constructive correctness. Instead, they have been used 
as forms of creative input and parts of the linguistic and 
poetic palette of a project which can be interpreted with 
their inherent potential for expression and use. This char-
acteristic of the Italian design has been constantly revived 
in the professional field and it has been particularly prom-
inent in certain historical periods.
In the 1950s, Italian design was only just emerging, 
but together with the developing industrial field it soon 
conducted some original linguistic experimentation. One 
example was Moplen4. The company Kartell was founded 
to use it in the industry and it revolutionized the interiors 
of homes with the material. Designers used Moplen to 
make items and furnishings that completely shook up ev-
eryday imagery and gave it a specific identity: it was new, 
colourful, vivacious, light and democratic.
The 1970s was one of the most outstanding times 
for the Italian approach thanks to the “design primario” or 
“leading design” (Branzi, 1983) movement, which shifted 
the focus towards the soft qualities and the expressive/
sensory identity of materials, extending the scope of de-
sign to reinventing surfaces and materials. This marked 
the beginning of “material design”. The business world, 
led by Montefibre, showed a great deal of interest in 
seemingly minor production issues (such as colour manu-
als, the decorative patterns for fabrics, and research into 
surfaces and their reaction to light and sound) which were 
actually at the heart of sophisticated industrial strategies 
that sought to improve the quality of the interaction be-
tween people and the designed world5. The idea emerged 
that capabilities with materials and production processes 
were playing an increasingly important role in the work 
of designers, who were able to use them to innovate with 
products and processes.
The “silent revolution” of compounds in the late 
1980s led design towards a new challenge: “previously 
unthought-of technology”. Designers worked with the 
new capacities of materials and transferred technology 
from production sectors that make major investments in 
research to others that make small investments (notable 
transfers took place from the automotive industry to fur-
niture). They went beyond technological boundaries and 
materials were pushed to their technical and symbolic 
limits, giving unprecedented and surprising visions of the 
nature of materials.
Alberto Meda is one of the exponents of this type of 
research. Other projects of this kind featured in a 1995 ex-
hibition at New York’s MoMA called “Mutant Materials in 
Contemporary Design”, as well as appearing from 2003 in 
the “iMade” shows curated by Frida Doveil. The latter con-
tained some interesting proposals from the Italian furni-
ture industry in which new design ideas were developed 
using new materials and working processes.
In the 1990s, there was an upsurge in innovation in 
the field of materials. They grew in number and the impli-
cations of their use became more complex, so designers 
were no longer able to keep control of them with tradi-
tional forms of knowledge. The vast, bewildering range 
of choices (Manzini, 1986) made people feel the need for 
2 One commendable aspect of Herbert Simon’s views is that they are in contrast with the idea of design as an individual bent similar to an artistic 
ability.
3 Donald Schön supports the idea of reﬂ ection in practice. One of the central topics of his reﬂ ection is moving beyond the traditional divide between 
thinking and acting, knowing and doing, deciding and implementing.
4 The polypropylene is an Italian patent that was invented by Natta between 1963 and 1969.
5 As demonstrated by the work of C. Trini Castelli between 1996 and 2008.
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more information in order to find their way through the 
supermarket of materials. Starting with the founding of 
Material Connexion in 1997, physical and digital materi-
als libraries began to appear (Campogrande, 2009) and 
gradually specialize in particular classes of materials in 
order to bridge the gap between production companies 
and design professionals. In addition to the renowned 
Material Connexion, amongst the many examples are the 
Rome-based Matrec, a database for recycled materials 
that is free to use, and the Materioteca®, which special-
izes in polymers and was created in Alessandria with the 
support of a group of manufacturers from the field. Mate-
rials libraries are places where materials can also serve as 
input to inspire creative processes. They provide knowl-
edge of both the technological side of materials and their 
aesthetic potential.
In its short history, Italian design has made an impor-
tant contribution to innovation with materials by coming 
up with design, experimentation methods and strategies 
that have led to the creation of products whose material 
qualities have inspired new forms of behaviour and life-
styles. By using the materials available at the time, carrying 
out linguistic and performance research, and/or transfer-
ring technology and pushing the boundaries of technical 
knowledge, designers have played a part in the evolution 
of materials and frequently helped to bring about genu-
ine innovation in processes. Their focus on the expressive 
and communicative value of materials and control of the 
emotional qualities through expert management of the 
technological aspects means that they have made a tan-
gible contribution to the establishment of new objects 
and material qualities.
Research methodology
These ideas underline the unique nature of Italian 
design’s creative approach to technology. Taking them as 
its starting point, the research project looked into their ef-
fects on teaching about materials for design.
The research process involved feedback and constant 
fine-tuning, with three separate levels: 
(i) Data collection and analysis.
(ii) Interpretation of the data and critical elaboration.
(iii) Didactic experimentation. 
There were two phases in the collection and quanti-
tative/qualitative analysis of the data: a close up on teach-
ing and a close up on the didactic research carried out in 
Italy in the last 10 years. The first phase involved gathering 
and analysing information about the courses and modules 
on technology and the study of materials in the teaching 
programmes of product and industrial design degrees in 
Italy6. The data collected came in the form of the teaching 
programmes outlined in descriptions of university courses 
and information gathered through interviews with the 
lecturers in charge of courses, which supplemented the 
findings from the desk research with details of the skills 
used, the approaches and the methods. The second analy-
sis phase focused on research into resources and methods 
that have been developed in academic circles for teaching 
about materials in the last ten years. 
Analysis and interpretation of the data made it possi-
ble to produce a comprehensive overview of the methods 
and tools that are currently at the disposal of university ed-
ucation in the field of technology. By comparing the edu-
cation in Italy and internationally, and taking into account 
the emerging phenomena in professional practice, critical 
thoughts were developed on the possibilities for technol-
ogy teaching in a creative sphere and in a suitable way for 
the education of designers. 
Carrying out critical reflection in parallel with didac-
tic experimentation made it possible to progressively 
fine-tune the teaching method proposed by the authors, 
which aims to make the step forward from teaching about 
materials for design, to teaching material design.
Close-up on teaching in Italy: Results of the 
data analysis and remarks
While there is a great deal of variety in the local char-
acteristics, the relative importance of the courses and the 
skills used, analysis of the data on teaching in the different 
universities studied shows that similar scheduling criteria 
and approaches are currently used in the organization of 
materials courses.
In short, in the first year of a basic three-year degree, 
teaching about technological matters is essentially based 
on a theoretical didactic approach to provide students 
with knowledge of the chemical, physical and mechani-
cal properties of traditional materials and production 
processes. In most cases, the skills used are in the fields 
of chemical engineering (materials knowledge) and me-
chanical engineering (industrial processes). No time is 
devoted to craft techniques or practical assessments of 
materials; there are just little reference of the sectors and 
fields of use. 
In the second and third years, there are theoreti-
cal courses on the materials with more in-depth study of 
technical and engineering matters compared to the basic 
course in the first year and broadening of the horizons 
to take in innovative materials and technologies. Only in 
a few cases are these theoretical courses supplemented 
by study and examination of the products that are con-
sidered emblematic of material innovation, for “retrospec-
tive” analysis of the entire design and production process. 
Analysis of the objects makes it possible to underline the 
correlations between their structures and properties in 
areas including performance and processability. It helps 
students to develop the ability to use the various tradi-
tional and innovative materials in the most appropriate 
way, understanding not only their technical characteris-
tics but also their potential and physical limits, so that the 
material transformation processes and the stages in the 
life of a product can be managed without neglecting the 
6 The research involved analysis of the product design courses at the following centres of learning: the Politecnico di Milano, Sapienza University 
of Rome, ISIA in Florence, the University of Florence, the University of Palermo, IUAV in Venice, the Politecnico di Torino, and the Free University of 
Bozen-Bolzano.
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key aspects relating to “observation” of the aesthetic and 
perceptive properties.
Furthermore, alongside the activities carried out in 
design workshops in this phase, there are materials mod-
ules which aim to provide an understanding of the appli-
catory aspects focusing on selection of the materials to 
meet the requirements of the project and to evaluate the 
feasibility of the design. However, they continue to see ma-
terials purely as elements to be exploited for the purposes 
of the design. It should be pointed out that there is an al-
most complete lack of practical and experimental activities 
involving materials, which is often due to the fact that there 
are no workshops specifically for the purpose. Consequent-
ly, design research continues to focus largely on visual per-
ception rather than other sensory aspects. This is also true 
of the specialist degree programmes, which feature theo-
retical courses on materials and cutting edge technology 
together with teaching modules about materials for de-
sign, with a particular focus on new forms of technology. 
Once again, the contribution of technology know-how is 
seen as a sort of consultancy that can aid a project rather 
than as an independent, vibrant design activity7.
The only exceptions to this type of approach are the 
ceramics workshop for students on the specialist degree 
course at IUAV in Venice and the teaching set-up at the Free 
University of Bozen-Bolzano, which is structured around 
“projects” and separate workshops for different materials 
(with a system similar to the Bauhaus teaching approach). 
Nonetheless, experimentation with materials is somewhat 
rare and it is left to the free choice of the students or the 
teacher who chooses the subjects for projects. 
This organizational system for teaching with a purely 
theoretical and technical approach to materials does not re-
flect the rich heritage of the typically Italian design method.
In order to complete the overview, it is necessary 
to add some details about the characteristics of Italian 
didactics.
Design teaching in Italy is something that has been 
developed recently. It was only around the mid-1990s 
that the national university system began to organize 
educational programmes in this specific area. There was a 
great innovative drive behind it and – thanks to the new 
degree structures that were freed of the traditional dis-
ciplinary rigidity, in which architecture was taught solely 
by architects, engineering solely by engineers and so on 
– it brought together a huge variety of fields and areas of 
knowledge, ranging from anthropology to semiotics and 
from economics to chemical engineering. 
Degree courses in design tend to develop in architec-
ture faculties. It is necessary to use skills that are already 
present in the places of learning, so teaching about ma-
terials has involved the natural transposition of courses 
on architectural technology or process and chemical 
engineering, albeit with the small adjustments required. 
This explains the approach taken by materials courses, 
with their traditional and exclusively theoretical teaching 
based mainly on the study of the mechanical behaviour of 
traditional materials and certain construction techniques. 
This shows that the teaching system is behind the times 
and that the educational activities do not cater to the real 
needs of contemporary production and research.
Only recently (in the last six years or so), specialist de-
sign skills have begun to be used in PhDs in the specific 
sphere of the relationship between design and materials, 
putting together those of a technical and scientific nature. 
The presence of these new skills is leading to changes in 
study programmes, with trials of a new approach to tech-
nology teaching taking place. 
The state of the art of Italian materials 
research and teaching
From the early years of the 21st century, there has been 
a burst of fresh interest from the Italian design culture in 
innovation with materials with regard to design activities 
and the ability for technical innovation to encompass de-
sign input and new qualities for future products. Technol-
ogy and the sciences are expanding rapidly and new chal-
lenges are opening up. There is a pressing need to develop 
new teaching methods so as to allow comprehension and 
envelopment of technical changes. They must provide an 
important critical capacity for designers, who must deal 
with technological innovation every day and present it in 
a way that aids the users to exploit it.
How can students be taught how to use materials 
properly? Which aspects must teachers take into consider-
ation? Should they continue to focus exclusively on theo-
retical and technical matters and control for optimum use 
of the potential offered to designers by materials?
We believe that a purely technical and control-based 
outlook is not appropriate in the field of design. It is abso-
lutely necessary to take into account the designer’s need 
to combine technical and production matters with design-
related elements for aesthetic experimentation on at least 
three levels: the level of perception, which reassesses the 
relationship of the senses during genuine experiences of 
things; the level of meanings, which emphasizes the im-
portance of the cultural (artistic and conceptual) side of 
the relationship with technology; and the level of creativ-
ity, which uses the imagination to innovate and open up 
different scenarios compared to the past.
In the field of PhDs, design research has looked into 
the skills to be used, the abilities to be developed, and the 
approaches to be taken when teaching about the use of 
technology.
Mike Ashby a professor from the Engineering Depart-
ment at Cambridge University (Ashby, 2002) made an im-
portant contribution to this area of research, He published 
a book that acknowledged the skill of designers in select-
ing materials to give products their own character, which 
is just as essential for the success of a project as consid-
eration of the functional aspects. Ashby’s book also un-
derlines the need to find a means of joint communication 
between engineers and designers. The two categories of 
figures are so different that they take different approaches, 
which complement each other.
The early 21st century also saw the completion of a 
number of studies proposing theories and methods for 
7 In this respect, it is important to underline that discussion of ad hoc material design was already taking place in the late 1980s (Manzini, 1986). 
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the interpretation of the silent heritage of technical and 
cultural information found in design products, with the 
objective of comprehending them and developing teach-
ing methods.
In 2003, Marinella Ferrara8 (Ferrara, 2003, 2005) looked 
into the evolution of design paradigms as techniques and 
materials developed. She studied the history of design and 
explored the connection between technology and social 
aspirations as a driver of innovation in industrial products. 
For each of the three phases, she identified the successive 
technology and material paradigms that influenced the 
choices regarding meaning and design language. Ferrara 
used short profiles of objects to illustrate her views, utiliz-
ing them as a common thread to give an understanding 
of the profound, complex economic and cultural implica-
tions of designers’ technological choices. In this way, she 
created a method for teaching about materials that en-
compasses history, technological knowledge and design. 
Meanwhile, a number of research projects looked into 
materials as elements of the design language, means of 
expression and catalysts for experiences. The objective of 
these research schemes is to satisfy the need to develop a 
teaching method that encourages observation and guides 
the selection of materials in the design process so that it is 
no longer solely based on knowledge of technical proper-
ties but also on awareness of soft – i.e. sensory – qualities 
of materials, and therefore on perception. Some of the 
projects aim to lay down new criteria for the creation of 
materials libraries for teaching purposes, which are essen-
tial for direct evaluation of materials and characteristics 
which can be perceived through sensory experiences9.
From 2000 to 2003, Sabrina Lucibello carried out re-
search with the Crossmodal Psychological Centre at the 
University of Oxford, which proposes a method to allow 
objective perception of the main qualities of materials 
(Lucibello, 2005). This method uses the five senses to as-
sess material, which is the first, most direct interface be-
tween people and objects. It is based on a diagram with 
Keywords for the senses, each of which expresses a major 
characteristic of the material. The combination of the dif-
ferent characteristics can be used to guide the selection of 
the materials during the design process. 
Valentina Rognoli and Marinella Levi have also inves-
tigated the expressive and sensory side of materials (Rog-
noli and Levi, 2005, 2011). As a teaching resource, they 
propose a sort of Atlas for the interpretation and manage-
ment of some of the perceptive and sensory aspects of 
materials, which can be converted into engineering data. 
Their goal is to raise awareness among future designers of 
the main qualities of the materials (Karan, 2010). 
Recently, Lerma et al. (2011) have developed an as-
sessment method for the sensory properties and envi-
ronmental friendliness of materials, using a multi-criteria 
model and taking into account the different cultural con-
texts. The method uses the Sensotact® – SounBe®, Eye-
tracking, Sensotact® and Gloss Scale tools to “measure” 
the sensory qualities of materials that enhance the use 
of products and aims to serve as a guide for the manage-
ment of environmental sustainability aspects of products. 
The growing complexity of the world of materials is 
however altering the role of the designer and leading to 
an increase in the numerous different professional and 
research activities that revolve around the relationship 
between materials and design. These aspects have been 
examined by a number of studies (Raimondo, 2004; Fer-
rara and Lucibello, 2009) that highlight shared ground 
between the various fields and sectors that conduct re-
search into materials, using both deductive and inductive 
approaches and asserting that a multidisciplinary system 
is now necessary for scientific and applied research. 
The broadening scenario of materials for design has 
been investigated and described by several research proj-
ects that focus on new categories of materials, i.e. smart 
materials (Cardillo and Ferrara, 2008), and “new material 
landscapes” (Langella, 2003). 
Another emerging area of research is “bio-inspired” 
design. Its unprecedented combinations of design and 
biology form “hybrid” materials with new properties and 
capacities that cannot be classified with a material identity 
in the traditional sense. Carla Langella10 (2007) analysed 
some of the possibilities that have been opened up for de-
sign thanks to the development of biological knowledge, 
which is combined with computer technology in an ef-
fort to design “new tangible and intangible products that 
conceptually and concretely reflect some of the qualities 
found in the natural world.” Salvia et al. (2009) and Rognoli 
and Levi (2011) analysed the potential of the biomimetic 
approach and focused in particular on the publication and 
knowledge-sharing tools (such as blogs, specialist reviews 
and databases) that aim to provide support for designers 
in the forthcoming biomorphic era. The topic was also the 
specific focus of an issue of the magazine DIID (Lucibello, 
2009), which concentrated on the enormous potential for 
design today, which can use nanotechnology not only to 
influence the form and function of products but also to es-
tablish the very DNA of the materials that will be used to 
make them. This is a very hot topic, as demonstrated by the 
fact that IUAV has set up a Nano design research group for 
design PhDs which uses the analytical and creative tools 
from the field to explore the applications of research in the 
8 Ferrara’s work was initially carried out as a dissertation for her design research PhD at the Design Department of the University of Palermo (1999-
2002), then revised and published in the two volumes mentioned above.
9 The working materials libraries are: MaterialieDesign (1999) at the Politecnico di Milano, a physical and digital research centre that supports tea-
ching about materials for design; ArTec at IUAV in Venice, an archive of techniques and materials for architecture and industrial design with samples 
of materials and models of technical components and parts for architecture projects and multimedia tools about Italian and European construc-
tions; MATto (2004) at the Politecnico di Torino, an archive with more than 500 samples of materials and a training and research centre that focuses in 
particular on environmental friendliness and the expressive potential and sensory properties of materials. Other noteworthy schemes include: Ma-
terial Design (2008), a material encyclopaedia and research workshop at the Architecture Faculty in Ferrara, with a special focus on stone materials; 
the Interdepartmental Design Centre (2011) at the Free University of Bozen-Bolzano, which was originally created as a computerized database and 
teaching room that aims to establish connections between technical, production and design information regarding old and contemporary objects.
10 The name “Hybrid Design” comes from a new type of synthetic materials which are made in laboratories by combining nanotechnology with the 
procedures and principles of molecular biology.
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field of nanotechnology. At the same time, it carries out 
experimental research into potentially significant applica-
tions in order to guide basic research into nanotechnology. 
This activity outlines the different forms of relationships be-
tween technological innovation and product innovation. 
This “critical mass” of research shows just how great 
the focus is on the topic of materials and knowledge of 
them through the specific design culture. There is a huge 
variety of approaches, teaching tools, experiences and 
complementary activities which have become part and 
are continuing to establish themselves in the educational 
programmes for future designers. 
Reﬂ ections on the Italian and international 
approaches to teaching about technology in 
the contemporary world
A comparative examination of some interesting inter-
national experiences played a key role in the critical think-
ing behind the new teaching method for design materials 
that is presented here.
In some of the most renowned design schools in 
Northern Europe, there is an experimental approach to 
the use of materials which centres on practical experience. 
One significant example is the Design Academy in 
Eindhoven, which is recognized as one of the most author-
itative schools and promotes the development of inde-
pendent judgement and a creative mentality in students. 
Teaching is not seen so much as training about the design 
process itself, but more as a form of “guidance” of the stu-
dent’s personality through provision of the knowledge 
and “abilities” necessary to carry out the design process, 
which in turn is seen as the capacity to organize design 
research independently.
In particular, in the Atelier – which is one of the de-
partments for specialization studies after the basic course 
– students consciously develop their intuition and outlook 
on design through a personal method. It starts with obser-
vation, creative drive and manual work, and encourages 
the search for new meanings for materials, forms, abilities 
and contexts. The Lab is another specialization depart-
ment and a place where students carry out their methodi-
cal research. Here, in-depth experiments take place. Stu-
dents are encouraged to take an analytical approach and 
develop their abstract thought. Each student uses a per-
sonal research method to carry out experiments. It can be 
scientific as well as intuitive, but it must always be record-
ed so as to ensure that it can be repeated. New materials 
and techniques are tested and pushed to the limit of their 
capabilities, as the students go beyond the boundaries of 
current knowledge.
The students of the Design Academy in Eindhoven 
have shown their ability to move away from the tradi-
tional approach to design. They have put together inter-
esting concepts and technical innovations for processes 
and independently developed their own projects. How-
ever, independent working of this kind does not exclude 
the ability to interact with companies. Instead, it involves 
development of the capacity to give a powerful, impor-
tant innovative and creative boost to companies in terms 
of production, with creative promotion of innovative 
products. 
Riccardo Blumer was behind some other interest-
ing teaching schemes in 2007, as part of the Industrial 
Design Degree at the University of the Republic of San 
Marino. They involved reassessment of manual work, 
such as experimentation with static load-bearing struc-
tures. The method employed focused on practical experi-
mentation and moving food materials to new settings. 
It proposed taking a step back and going from the artifi-
cial to the natural in order to gain a better understanding 
of artificial elements (thus going against those who claim 
that newness and research are only possible through the 
discovery of new materials). With observation and prac-
tice, the students showed that it was possible to make 
small items of furniture (such as chairs, stools and ham-
mocks) that were capable of supporting the weight of 
a person (the teacher himself ) using nothing but food-
stuff. As they said, “compressed puffed rice is similar to 
polystyrene, fish glue reinforced with strips of liquorice 
root is comparable to any carbon fibre/epoxy composite, 
and dry bread spread with animal glue is akin to a plastic 
box” (Blumer, 2007, p. 120). The course taught students a 
method for experimentation with forms at the limits of 
technical and aesthetic efficiency, in the relationship be-
tween materials and geometric structures. 
These teaching experiences place the focus back on the 
creative approach used when teaching about technique.
It was also necessary to reflect on the consideration 
by teaching of emerging socio-economic tension: the ef-
fects of globalization and relocating production, automa-
tion of processes, the global economic and employment 
crisis, the new phenomena in professional practice, such 
as independent production, and the issues faced by a 
high-income society like Europe. 
A response to these matters will be given by teaching 
choices in the near future. Renewed interest has already 
been taken in the possibility of rediscovering “craft know-
how”, as well as in practical experience and individual 
entrepreneurialism. There are frequent mentions of the 
combination of a technical and theoretical approach and 
practical, experimental methods that encourage creativ-
ity, as well as the ability to thrive in multidisciplinary and 
communicative spheres.
Teaching is thus faced with two problematic issues: 
one of an epistemological nature and one of a pedagogical 
nature. 
The first of the two, concerns the foundations of de-
sign teaching. The Bauhaus approach is still considered a 
sound reference model. In this system, the teaching was 
based on a blend of practice and theory, and it was led by 
two masters: one craft worker and one artist. 
As Gropius explained, it was necessary to have two 
different groups of teachers because it was not possible to 
find anyone suitable to lead the workshops: the artists did 
not have sufficient technical skills and the craftsmen did 
not have enough imagination for artistic matters (Gropius, 
1955, p. 29-30). The guiding principle was to use crafts-
manship not as a romantic ideal but as a didactic means 
to train modern designers. There is no contrast between 
practical craft skills and industrial design work. Indeed, 
they can aid understanding of materials. Going back to 
the basics, Bruno Munari believed that handling and con-
struction experiences involving a variety of materials can 
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develop the imagination in a logical process that requires 
inquisitiveness, attention, and the ability to act sensorily 
and give meaning to sensations. A system of this kind of-
ten offers encouragement to challenge technical conven-
tions and move beyond existing rules, leading to the cre-
ation of new languages.
Alvar Aalto worked in a similar manner. When record-
ing his experiments with curves in wood, he spoke of “ab-
stract” trials with materials: 
“At the exhibition in London, we showed an aspect of 
our work for the first time: abstract experiments with 
wood processing. These experiments should more or less 
be seen as games with materials and technical, formal 
trials with any immediate practical goals. We believe 
that a rational road that leads directly to a practical aim 
is a negative thing for architects, as it can easily bring 
about formal mechanisms and vulgar rationalism” 
(Blaser, 1981, p. 92). 
The origins of the natural creativity of Italian design 
lie in the material culture of the country’s past, with its art 
and craftsmanship. It involves homo faber, who develops 
creative thoughts in his manual work, in an invention pro-
cess that starts with sensory stimulation and results in par-
allel processing by the brain of visual, acoustic, tactile and 
symbolic/linguistic information. 
The second pedagogical issue concerns the need to go 
beyond the organization of knowledge, which is still “split” 
into disciplines and needs to be rearranged in what could 
be called a multiverse way, which is capable of embracing 
the many sides of the profession and the skills required. 
The goal of higher education must be to “learn to learn” and 
“learn to be”. Furthermore, didactic methods which aim to 
develop creativity must be adopted, in an overhaul involv-
ing a number of significant changes. These are:
(a) From products to processes.
(b) From problem solving to lateral thinking.
(c) From definitions to the search for horizons of 
meaning.
(d) From knowledge of theories to the construction of 
hypotheses in a communicative context.
(e) From the idea of sequential causality between 
teaching and learning to a systematic vision in which 
teaching and learning may be asymmetrical and asyn-
chronous.
(f ) From the linear sequentiality of educational acts to 
the promotion of holism and contextualization, so as 
to keep all of the doors of learning (different languag-
es, different styles of thinking) open in a genuinely 
multimedia environment that encourages dialogue.
Didactic method
There are a lot of sides to the study of materials 
(from science and materials engineering skills to spe-
cific design skills) and it also covers a number of fields 
of research (from functional and performance qualities 
to perceptive and sensory properties) and requires vari-
ous capabilities (from appropriate use of materials to the 
ability to innovate by developing personal methods and 
visions of materials).
Consequently, there must also be numerous, com-
plex teaching systems (from a theoretical and analytical 
approach to a practical and experimental one) with the 
goal of minimizing the gap between theory and practice 
and developing the analytical, design and communica-
tion skills of a figure that spans the areas of design and 
knows about materials but is also able to work with the 
metalanguages that bring together in a network, disci-
plines and production know-how in the area of meta-
products and semi-finished goods. Continual interaction 
between the ability to think and technical and creative 
activities leads to the development of technological skills 
(Kimbell, 1996). 
The activities and objectives of practical experimen-
tation can be summed up as follows:
(i) Observe, analyse and understand. 
(ii) Explore to start up creative processes. 
(iii) Experiment, record and document in order to ac-
quire knowledge. 
If a programme is to develop these complex skills, 
it must introduce more technical, laboratory subjects so 
as to enhance understanding of the primary elements in 
this area of knowledge. There must be design courses for 
experimentation with design methods for different areas 
and theoretical courses that comprehend and implement 
the languages of the complex material design network. 
The teaching strategies must also aim to hybridize 
the traditional processes for materials with the more ex-
perimental procedures of architecture, design, engineer-
ing, communication, digital art and decoration. A key role 
must be played by exercises that seek to introduce oppor-
tunities for inductive learning in teaching of design with 
deductive foundations.
These views are behind the exercises for courses on 
materials for design that have been put together by the 
author over 6 years of teaching on Product Design Degree 
Courses (at the Politecnico di Milano, ISIA in Florence, Sa-
pienza in Rome, and the University of Palermo), which in-
troduce opportunities for inductive learning in teaching of 
design with deductive foundations.
There are five phases in the didactic method, along 
with a subsequent phase for the Specialization Degree 
course to develop planning and experimental thinking for 
the design of materials. These phases are:
(i) Exercises to provide knowledge of the aesthetic 
and sensory qualities of materials. They involve observa-
tion and evaluation of the sensory characteristics of ma-
terials and practical, manual action to experiment with 
the modelling and characterization potential of materials 
without any practical purposes (taking the lead from A. 
Aalto’s experiments with wood). The students from the 
first year of the Product Design Degree Course did the ex-
ercises and the experimentation was introduced as part 
of didactic activities in the Design Workshop. This didac-
tic experiment was then fine-tuned on the Technology 
course of the second year of the Design Degree at ISIA in 
Florence, with the introduction of scientific practice, pre-
cise documentation of the work done with materials and 
assessment of the results (Figure 1).
(ii) Exercises to simulate and reproduce materials using 
alternative materials, so as to produce new visions of mate-
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Figure 1. Sensorialità (Politecnico of Milan, student’s exercises); Texture (ISIA of Florence, student’s exercises); Texture 
Rame (ISIA Firenze, student’s exercises). 
Figure 2. Natural materials (Sapienza University of Roma, student’s exercises. 
Inspiration: Riccardo Blumer ‘s University of San Marino Course).
Figure 4. Erosia Project (“Profonda Ceramica”, Politecnico of Milan, Workshop).
Figure 3. Terra Cruda (University of Palermo, student’s exercises).
Figure 5. The practical method allows students to explore for knowledge and to start up creation, design and production 
processes.
Figure 6. The practical method allows students to explore for knowledge and to start up creation, design and 
production processes.
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rials. The didactic experimentation was carried out on the 
first and second year materials courses at Sapienza Univer-
sity of Rome, with the use of food materials (Figure 2).
(iii) Practical exercises to explore the physical and 
chemical properties of materials and develop possible 
new capabilities, going beyond conventional applications 
and using materials on the boundaries of their possibili-
ties. The experimentation was carried out using ceramic 
materials as part of the Materials for Design course on the 
second year of the Industrial Design Degree at the Univer-
sity of Palermo (Figure 3).
(iv) “Design follows Materials” workshops, which in-
volve starting with materials and designing simple prod-
ucts that bring out the characteristics of materials and 
experiment with new expressive languages, assessing 
the potential in the usability of the products (Figure 4).
(v) Independent construction exercises in the design 
workshops, through experimentation with processes to 
introduce small forms of innovation and documentation 
to ensure that the process can be repeated (Figure 5).
(vi) (For Specialization Degree Courses) Designing 
new materials in a multi-disciplinary sphere. This is the 
terrain on which teaching about materials for design will 
have to operate in the future. This method could mark the 
shift from teaching about materials for design to teaching 
material design (Figure 6).
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